Echelle spectra of HD 183143 [B7Iae, E(B − V) = 1.27] were obtained on three nights, at a resolving power R = 38,000 and with a signal-to-noise ratio ≈ 1000 at 6400 Å in the final, combined spectrum. A catalog is presented of 414 diffuse interstellar bands (DIBs) measured between 3900 and 8100 Å in this spectrum. The central wavelengths, the widths (FWHM), and the equivalent widths of nearly all of the bands are tabulated, along with the minimum uncertainties in the latter. Among the 414 bands, 135 (or 33%) were not reported in four previous, modern surveys of the DIBs in the spectra of various stars, including HD 183143. The principal result of this study is that the great majority of the bands in the catalog are very weak and fairly narrow. Typical equivalent widths amount to a few mÅ, and the bandwidths (FWHM) are most often near 0.7 Å. No preferred wavenumber spacings among the 414 bands are identified which could provide clues to the identities of the large molecules thought to cause the DIBs. At generally comparable detection limits in both spectra, the population of DIBs observed toward HD 183143 is systematically redder, broader, and stronger than that seen toward HD 204827 (Paper II). In addition, interstellar lines of C 2 molecules have not been detected toward HD 183143, while a very high value of N(C 2 )/E(B − V) is observed toward HD 204827. Therefore, either the abundances of the large molecules presumed to give rise to the DIBs, or the physical conditions in the absorbing clouds, or both, must differ significantly between the two cases.
INTRODUCTION
A new survey of the spectra of more than 30 OB stars with color excesses E(B − V) > 0.50 has been carried out at the Apache Point Observatory. These echelle spectra were recorded at a fairly high resolving power of R = 38,000 and at a high signal-to-noise ratio (S/N) ≈ 1000 (per resolution element) near the H-alpha line. One of the purposes of this survey is to extend significantly the list of known diffuse interstellar bands (DIBs), principally by discovering new, generally narrow and weak examples. Owing to their possibly large numbers, such weak bands may be vital in eventually solving the longstanding challenge of convincingly identifying the various large molecules that are widely assumed to cause these absorption features (e.g., Herbig 1995; Snow 1995; Hudgins & Allamandola 1999; Le Page et al. 2003; Webster 2004; Sarre 2006; Cordiner & Sarre 2007; Pathak & Sarre 2008) . Initial inspections of our various spectra indicated that two stars, HD 204827 and HD 183143, show especially notable differences among some of the DIBs present, despite the fact that both stars show similar, large values of interstellar reddening, E(B − V) = 1.11 and 1.27, respectively. Thus, the light paths toward these two stars may reveal DIB populations that lie toward opposite ends of the full range that is present in the solar neighborhood.
In Paper I of this series (Thorburn et al. 2003) , attention was primarily drawn to one of the most evident of these differences. In the spectrum of HD 204827, both the absorption lines of interstellar C 2 molecules and a particular subset of about 20 DIBs are much stronger than their counterparts in the spectrum of HD183143. We therefore referred to this subset as the C 2 DIBs. A well-defined statistical method was developed for identifying the relatively few bands that show this weak, secondary effect at a detectable level; the effect is easily masked by the much stronger dependence of DIB strengths on reddening. In Paper II (Hobbs et al. 2008 ), a detailed account was given of the entire set of 380 DIBs found at 3900 Å < λ < 8100 Å along the light path to HD 204827. The star is a double-lined spectroscopic binary (SB2; O9.5V + B0.5III), which apparently had not been previously observed specifically for DIBs. Thirty per cent of these 380 bands had not been detected in four previous, modern surveys of the DIBs seen toward various stars other than HD 204827.
In the present Paper III, the detailed, corresponding data will be presented for the bands seen in our spectrum of HD 183143, a star of appreciably later spectral type, B7Iae, than HD 204827. In contrast to the bands of HD 204827, the DIBs of HD 183143 have been extensively observed previously (e.g., Herbig 1975 Herbig , 1988 Herbig , 1995 Herbig & Soderblom 1982; Herbig & Leka 1991; Jenniskens & Desert 1994; Tuairisg et al. 2000; Galazutdinov et al. 2000b) . Nevertheless, owing to the high quality of our spectra, it is likely that a significant number of new bands will be found. Furthermore, the detection limit of a few mA for the DIBs present in our final, combined spectrum of HD 183143 is generally similar, by design, to that for HD 204827. Thus, the two lists of DIBs can be usefully compared with minimal differences between the respective selection effects.
THE DATA

Observations and Data Reduction
The essential features of the overall observing program and of the reduction of the resulting spectra have been described previously in Papers I and II. Only a selective summary of those descriptions will be repeated here.
The spectra were obtained with the 3.5 m telescope and the ARC echelle spectrograph (ARCES) at Apache Point Observatory. Each exposure provides nearly complete spectral coverage from about 3700 to 10000 Å at a resolving power R = 38,000 (Wang et al. 2003) . The absolute sensitivity of the instrument (including the effects of atmospheric transmission) varies substantially over this wide wavelength range, reaching a broad maximum near 7100 Å for HD 183143. The star's spectrum was recorded on each of three nights in 1999: May 30, May 31, and June 11. Three untrailed, 30-minute exposures were obtained on May 30. These relatively long exposures of this bright, quite red star (V = 6.86, B − V = 1.22) were obtained in order to improve the relatively low S/N otherwise achievable in the blue region. Each of these three exposures consequently is saturated at λ > 6650 Å and will not be used in any analysis of that wavelength region. Two 15-minute and six 5-minute exposures were obtained on May 31 and June 11, respectively, without any evidence of saturation. The 11 exposures obtained in a total observing time of 2.5 hr were combined during data reduction, with the exception that all results at λ > 6650 Å are based on only the latter eight exposures and 1.0 hr of observing time. The reduction of the individual exposures to a single, combined, final spectrum followed standard methods, except for several modifications needed for ARCES data (Paper I).
The primary procedural difference between our studies of HD 183143 and HD 204827 lies in the methods used to recognize, and to exclude, stellar lines. At least on the three nights spread over two weeks on which all of our observations of HD 183143 were acquired (Chentsov 2004) , nearly all of the stellar lines showed invariant wavelengths. In contrast to those of the HD 204827 binary, the stationary stellar lines in our spectra of HD 183143 therefore cannot be separated from the DIBs on immediately conclusive, kinematic grounds. Instead, our spectrum of an unreddened, B8Ia comparison star, β Orionis, was used to carry out the identification of the stellar lines (Herbig 1975; Jenniskens & Desert 1994) . Fortunately, the stellar spectra of the two stars are generally a good match, although some exceptions to this rule will be detailed in Section 4.3. Even the widths (FWHM) of relatively weak lines, about 55 and 63 km s for β Ori and HD 183143, respectively, differ by only about 15%. The central absorption depths of many of the numerous stellar lines (and of many of the DIBs as well) amount to 1% or less of the stellar continuum, and the weaker lines of both kinds have not been previously cataloged for HD 183143 at the precision achieved here. For β Ori, Przybilla et al. (2006) compiled a very convenient, partial list of stellar lines, and Chentsov & Sarkisyan (2007) presented a valuable spectral atlas with resolution, S/N, and wavelength coverage very similar to those of our data here.
Observations were also obtained of several bright, broadlined, early-type stars, to allow removal of telluric lines by division of the two types of spectra. At the level of precision just noted, this removal is generally not fully successful for the stronger telluric lines. The resulting, weak, residual telluric lines present can be readily recognized, as usual, by their fixed geocentric wavelengths from night to night, in the undivided spectra.
The Signal-to-Noise Ratio
Empirical estimates of the S/N, per pixel, achieved as a function of wavelength in the final spectrum of HD 183143 are presented in Column 2 of Table 1 . The peak value, S/N ≈ 1000, is attained near 6400 Å, and the corresponding S/Ns per resolution element are larger by a factor of √ 2.3 = 1.5. On the coarse grid of wavelengths given in Table 1 , the exclusion at λ > 6650 A of the exposures obtained on May 30 does not introduce an obvious step in the interpolated function. At all wavelengths, the S/N for β Ori exceeds that for HD 183143. The disparities are generally fractionally small, but they become larger at λ < 4900 Å. Three independent methods were used to determine or to corroborate the S/N values given in Table 1 .
First, the S/N in the continuum was measured directly in various wavelength segments of the spectrum which appear to be as free as possible from all types of absorption lines (interstellar, stellar, and residual telluric), to an absorption depth of about 1% of the continuum. Very few wavelength segments of this kind can be found. As a function of wavelength, the results of this process were fitted by a quadratic function, but the scatter of the various data points about this function was unacceptably large. Therefore, the average spectrum from any one night was divided by its counterparts from the two other nights (or one other night, at λ > 6650 Å). The DIBs and the weaker stellar lines are generally removed from these quotients, to a typical precision of ±0.3% of the continuum. As deduced from these quotients, the noise contributed by each of the respective, nightly averages to the full, final spectrum was then taken into account. The scatter about a quadrataic fitting function was significantly reduced by this procedure.
The second method began with the choice of 48 unblended, relatively narrow DIBs of intermediate strength. Representative parameters of these DIBs include a bandwidth at half depth of FWHM = 0.72 Å, an equivalent width W λ = 13 mÅ, and a central absorption depth of 1.7% of the continuum. For each band chosen, the equivalent width was measured separately in each of the three averaged spectra respectively obtained on the various nights of our observations, and the resulting mean for all three nights and the corresponding rms deviation were then calculated. (At λ > 6650 Å, unsaturated spectra were available from only two nights, as noted above.) This rms error, ΔW λ , was converted to an effective S/N by the formula
which expresses the equivalent width of a line of fractional central depth σ = 1/(S/N) and of Gaussian profile. Many DIBs have irregular, asymmetric profiles, but most of those used for this particular purpose indeed are of crudely Gaussian form. As a function of wavelength, and after fitting by a quadratic function, the S/N deduced from these DIBs showed acceptable external agreement with the results previously determined directly from the continuum, as well as smaller internal scatter about a quadratic fitting function. Therefore, the entries in Column 2 of Table 1 were interpolated from the fitting function calculated from this second method alone. The uncertainty in these tabulated values is typically ±15%. Finally, from the measured exposure levels cumulatively achieved in the combined, final spectrum of HD 183143, the S/N expected theoretically from the photon shot noise alone was calculated. As a function of wavelength, the resulting function shows an amplitude and a shape quite different from those exhibited by the empirical results given in Table 1 . Reached near 7100 Å, the maximum S/N set by photon noise alone proves to be about 2150, a value well in excess of the maximum S/N actually achieved. As a further test, the second method discussed above was extended to broader DIBs. To within the uncertainties, the resulting, empirical detection limit, ΔW λ , proves to be almost linearly proportional to FWHM (a result already used above), rather than to the square root of FWHM as would be expected if photon noise primarily limits the S/N. These two facts together indicate that the errors arising in flat fielding, continuum placement, recognition of weak blending lines, and other systematic effects primarily establish the detection limits encountered in our final spectrum. Although increasingly important at λ < 4900 Å and for the narrower DIBs, for which many of the systematic errors are minimized, the effects of photon noise are of secondary importance here for most of the DIBs.
The formula for ΔW λ used above provides a practical measure of the minimum equivalent width that is detectable in our final spectrum. An overview of the resulting 1σ detection limits, ΔW λ , expected as a function of wavelength is presented in Columns 3 and 4 of Table 1, for two illustrative values of the bandwidth.
DATA ANALYSIS AND RESULTS
Background and Primary Results
As for HD 204837 in Paper II, our primary goal here is to compile a list of the DIBs that are present in the spectrum of HD 183143 above a detection limit near an equivalent width of a few mÅ. Our aim is to exclude from this list all features that are not genuine DIBs, while not being so restrictive as to exclude at the same time a significant number of very weak DIBs that are actually detectable in our spectra. The method used consists of two steps. First, the respectively averaged spectra from each of the three nights were intercompared by eye, in an attempt to identify all genuine DIBs that are detectable in our spectra. The primary attribute required of the DIB candidates is a satisfactory repeatability of the band's apparent strength and profile on all three nights of observation. The S/Ns of the respectively , an average of the three respective nightly averages (bottom three plots) appears above those three. The various spectra are displaced vertically by 2% of the continuum. The wavelength scale plotted is that in the rest frame of the stronger of the two interstellar K i components seen toward HD 183143 (Section 3.2), and the wavelength scale for β Ori has been arbitrarily shifted so as to align the stellar lines in the two spectra. A stellar Ne i line with a laboratory wavelength of 6074.338 Å is seen in all five spectra. Seven relatively narrow DIBs appear only in the spectra of HD 183143, at wavelengths of 6057. 61, 6059.41, 6060.38, 6065.31, 6068.39, 6071.22, and 6081.19 Å. In addition, relatively broad bands appear at 6065.98 (Table 2 ) and, possibly, 6079.11 Å ( Table 3) . The feature at 6068.39 Å could alternatively be characterized as a blended pair of distinct, quite narrow bands, but it is treated here as a single, asymmetric DIB. The equivalent width of the band at 6081.19 Å is 2.8 ± 0.5 m Å. combined spectra from the three nights are high enough in all cases so that this visual comparison could be carried out fairly simply and directly. A representative region of the spectra is shown in Figure 1 ; all wavelengths reported in this paper are those in air. Any important blends with stellar lines, residual telluric lines, or other DIBs were also noted. Both the spectrum of β Ori and, in many cases, the width and/or the shape of a feature in the spectrum of HD 183143 were used to exclude the stellar lines. The second step consisted of measuring the central wavelength, the bandwidth (FWHM), and the equivalent width as well as its uncertainty for each of these bands, in the combined, final spectrum from all three nights. In a few cases, these subsequent measurements led to the rejection of a DIB candidate previously allowed by eye.
The results of these measurements are listed in Table 2 for 414 DIBs in the wavelength range 3900 Å < λ < 8100 Å, and the combined, final spectrum of HD 183143 is displayed in the Appendix 11 . For completeness, four DIBs which are clearly present at 8100 Å < λ < 8774 Å are also listed in Table 2 , but the detection limits often are significantly poorer in this region than at the shorter wavelengths. Therefore, these four DIBs will not be included in the discussion or in the analyses here, and we will hereafter ignore their presence in Table 2 . For each of the DIBs, Columns 5 and 6 of Table 2 give the central wavelength and the bandwidth (FWHM), respectively; Columns 7 and 8 give the equivalent width and its uncertainty, respectively; and Column 9 indicates the presence of significant blended features or other information. These various measurements will be described in more detail below. Columns 1-4 of Table 2 present the central wavelengths, as reported by the previous authors, of those DIBs detected in our spectra that had already been noted in one or more of the DIB atlases compiled by Jenniskens & Desert (1994) , Galazutdinov et al. (2000b) , Tuairisg et al. (2000) , or Weselak et al. (2000) . Table 2 of Paper II. The data in Columns 11 and 12 partially characterize a stellar line that is blended with a DIB. These two columns respectively list the laboratory wavelength and the equivalent width of the stellar line, as measured in the spectrum of β Ori, not HD 183143. If more than one (isolated) stellar line interferes, typically for a broad DIB, the notation ">1" appears in Column 11, and the corresponding sum of the equivalent widths is given in Column 12. When the notation "bl" is added to the entry in Column 12, it signifies that the stellar line measured is itself a blend of at least two such lines. Finally, Column 10 gives the central wavelength of the DIB as shifted to the rest frame of HD 183143, in order to allow easy comparison with the wavelength of the stellar line given in Column 11. (The two leading digits of both wavelengths have also been suppressed.) The shift between the DIB wavelengths in Columns 5 and 10 corresponds to the difference of 20.4 km s −1 between the zero points of the two wavelength scales (Section 3.2). Under the assumption that the stellar line is identical in the spectra of β Ori and HD 183143, an approximate but useful picture of the blend in HD 183143 of the DIB and the stellar line is available by comparing the wavelengths and the equivalent widths presented in Columns 7, 10, 11, and 12.
Except for the work of Weselak et al. (2000) , which excluded HD 183143, three of the four previous studies presented a list of DIBs that was derived from observations of HD 183143 along with several other stars. When our results for HD 183143 alone are compared with any that are based instead on averages over several stars, allowance must be made for at least two effects. First, the relative strengths of some DIBs vary significantly from one line of sight to another. Second, when the spectral types of two background stars differ appreciably, the blending Relative Flux
CH λ4300
CN λ3874
Ca I λ4226 The spectra are shown on a heliocentric velocity scale, and adjacent plots are separated vertically by 12% of the continuum. "The interstellar" wavelength scale specified here is that in the rest frame of the stronger of the two K i line components, which show heliocentric radial velocities of −9.9 and +5.0 km s −1 .
On the three nights of our observations, the heliocentric radial velocity of HD 183143 was +10.5 km s −1 , and the width of weak, unblended stellar lines was FWHM = 62 km s −1 . The interstellar CH + line lies in the blue wing of the stellar Fe ii λ4233.17 line, while the interstellar CH line lies in the red wing of a very weak stellar line. In the case of CN, the weak feature near −13.4 km s −1 may consist of noise only, and the feature near −41.3 km s −1 is the long-wavelength component of the adjacent CN feature at a rest wavelength of 3874.00 Å (the Appendix, Table 6 ). The relative strengths of the two line components are reversed between the atomic and the molecular lines.
with stellar lines may affect very differently the detectability of a given DIB in the spectra of the two stars. Thus, apparent discrepancies arising in such comparisons are not necessarily significant.
Central Wavelengths and Bandwidths
The two components of the interstellar K i line recorded in our spectra ( Figure 2 ) show respective heliocentric radial velocities of −9.9 ± 0.4 and +5.0 ± 0.6 km s −1 , or LSR velocities of +8.6 ± 0.4 and +23.5 ± 0.6 km s −1 . The zero point of the DIB wavelength scale adopted here is set by assigning the laboratory wavelength of 7698.9645 Å (Morton 2003) to the stronger of the two K i components. We will refer to this as "the interstellar" wavelength scale and will measure DIB wavelengths on this system. When derived from unblended, generally weak, stellar lines, the heliocentric and LSR velocities of HD 183143 are +10.5 ± 1.5 and +29.0 ± 1.5 km s −1 , respectively, on each of our three nights. The other interstellar lines shown in Figure 2 will be discussed in Section 5.3.
The laboratory wavelength could have been assigned equally well to the other component of the K i line, for example. This choice would change all of the absolute DIB wavelengths reported here by a shift that corresponds to the K i component splitting of 14.9 km s −1 , i.e., by 0.30 Å at 6000 Å, the midpoint of the wavelength range analyzed here. This systematic shift is much larger than the random errors that arise in measuring the line-center wavelengths of most DIBs in our catalog. Depending upon such (currently arbitrary) choices made for wavelength zero points, significant systematic differences are consequently expected among the absolute wavelengths reported for DIBs in various investigations. For this reason, specifically systematic differences among our wavelengths and the varied values found in Columns 1-4 of Table 2 may be of little physical significance, in some cases.
In addition, precise definitions of the central wavelength and of the bandwidth are necessary, in the common case of asymmetric DIBs. The definitions used here are those of Paper II, as follows. Within a DIB's profile, the midpoint along the vertical line drawn at fixed wavelength between the continuum and the point of deepest absorption is located. The horizontal line drawn through that midpoint intersects the shortest wavelength and the longest wavelength wings of the profile at wavelengths denoted by λ 1 and λ 2 , respectively. Then, λ c = (λ 1 + λ 2 )/2 and FWHM = λ 2 − λ 1 . For example, the observed, overall width of the interstellar λ7699 K i line consequently amounts to FWHM = 0.65 Å, or 25.3 km s −1 . For comparison, the same line shows only a single component toward HD 204827 at ARCES resolution (Paper II), for which FWHM = 14.7 km s −1 . The appreciably larger velocity dispersion of the principal interstellar clouds toward HD 183143 is evident.
The smallest random errors of measurement that are attained for both λ c and FWHM typically amount to ± 0.04 Å for the narrower DIBs in Table 2 , with widths near 0.5 Å. This uncertainty increases roughly in proportion to FWHM for the broader bands. The values of FWHM reported here are the measured values without any correction for instrumental broadening. The FWHM of the ARCES instrumental profile is 0.16 Å at 6000 Å, for example, while the narrowest DIBs in Table 2 show measured widths near 0.5 Å. The intrinsic widths of even the narrower DIBs must therefore be only marginally smaller than the measured values given in Table 2 . For example, after quadratic subtraction of the instrumental width from the observed FWHM of 0.44 ± 0.04 Å, the intrinsic FWHM of the DIB at 5470.85 Å is about 0.41 ± 0.04 Å. This difference lies within the measurement errors.
In the current absence of identified DIB carriers and therefore of their laboratory spectra, no reliable method is available for deciding whether an irregular DIB profile with two (or more) distinct absorption maxima reveals one intrinsically asymmetric band or a blend of two narrower, more symmetric bands (e.g., Jenniskens et al. 1996; Galazutdinov et al. 2008; Kasmierczak et al. 2009 ). The effectively arbitrary choices made here in such cases can be ascertained only from the numerical results reported in Table 2 . For example, the profile of the band at 6376.21 Å is shown in Figure 3 , and Table 2 shows that this asymmetric feature has been treated as a single DIB in our compilation. In two of the previous surveys cited in the table, this DIB was instead regarded as a blend of two distinct DIBs, a clearly plausible choice. To emphasize this difference in method, the notation "blend" has been entered in Column 2 in place of the pair of distinct wavelengths reported by Galazutdinov et al. (2000b) . The corresponding comments apply to Column 3. The notation "blend" is used throughout Table 2 to indicate that a feature treated here as one, asymmetric DIB was regarded in the previous investigation in question as two (or more) distinct, blended DIBs. This correspondence is sometimes ambiguous, and the set of "blend" entries indicated in Table 2 may occasionally be incomplete. If needed, the pertinent wavelengths of the separate DIBs are available in the previous papers.
Equivalent Widths and Their Errors
The equivalent widths presented in Column 7 of Table 2 were calculated by integration over the DIB profiles in the combined, final spectrum formed from the 11 individual spectra obtained on all three nights (or eight spectra on two nights, at λ > 6650 Å). The corresponding 1σ errors listed in Column 8 are estimates of the minimum errors. These errors were calculated from the formula ΔW λ = 1.064 × FWHM/(S/N) of Section 2, using the values of the FWHM listed in Table 2 and the values of the continuum S/N interpolated from Table 1 .
The actual uncertainties in the equivalent widths must sometimes exceed the minimum values calculated routinely via the formula. The principal known source of additional uncertainty consists of blends with residual telluric lines, stellar lines, or other DIBs. A warning is provided in Column 9 of Table 2 when such a blend significantly increases the uncertainties in measuring the wavelength, the width, and/or the equivalent width. Flags "d," "s," "t," or "det" in Column 9 identify a blend with another DIB, a stellar line, a telluric line, or a detector artifact, respectively. The flags "s1" and "s2" indicate a blend specifically with a stellar N i or N ii line, respectively; the role of the nitrogen lines will be detailed in Section 4.3. In all of the flagged cases, an approximate deblending, by means of either Gaussian fitting or division by the spectrum of β Ori, has been carried out, if a definite value of the equivalent width has been specified for the DIB. If deblending instead appeared infeasible, only an upper limit is reported, although the DIB is definitely present. If the blending, usually with a strong stellar line, is so severe as to prevent useful measurement entirely, the notation "p" is entered in Column 7 to indicate that the DIB is present. That is, we consider that all of the bands listed in Table 2 are definitely present in the spectrum of HD 183143. Among the 414 DIBs in Table 2 at λ < 8100 Å, all but four (at 4699.21, 5643.65, 6225.05, and 6831.21 Å) constitute detections at a statistical level of at least 3.2σ , as based upon the minimum errors given in Column 8.
Each of the well-known DIBs at λ5780 and λ5797 shows a relatively deep, narrow absorption core superimposed on a much shallower, broader absorption feature with a complex, composite profile (Krelowski & Walker 1987; Jenniskens & Desert 1993) . Owing in part to the difficulty in reliably defining the continuum for the broader features, the data for these two bands given in Table 2 refer to the respective narrow cores alone, as indicated by the "nc" flag listed in Column 9.
For the substantial number of very broad DIBs exemplified by the case of λ4428, an additional error enters into the data reduction. The wings of such broad bands extend over several orders of the echelle spectrum, and the process of correctly locating the continuum within this extended profile then becomes much more difficult. In such cases, the continuum level was interpolated smoothly across the affected gap between the many other, undistorted orders (Paper I). The minimum errors listed in Table 2 for the equivalent widths of the broad DIBs may be substantially increased by this additional uncertainty.
Preliminary values of the central wavelengths, the widths, and the equivalent widths were reported in Paper I (in Tables 2 and 3) for 32 of the bands listed in Table 2 ; the independent results presented here supersede the earlier ones. The definitions of λ c and FWHM described in Section 3.2 were not applied in the earlier measurements, and some blends have been treated differently in the two cases. For example, the DIB at 6203.06 Å in Paper I corresponds approximately to the combination of bands in Table 2 at 6203.14 and 6205.20 Å, and the equivalent width of the λ5797.20 DIB was measured over a wider wavelength interval in Paper I. Except in cases of such procedural differences, the two independent measurements of the same data generally agree satisfactorily.
Selection Effects
The most sensitive detection limits are attained in our spectra within the approximate range 5100 Å < λ < 6865 Å. At shorter wavelengths, the poorer detection limits are attributable primarily to interference from many stellar lines and to progressively increasing photon noise. At longer wavelengths, the poorer sensitivity stems principally from three distinct difficulties: the many strong telluric lines present in much of the region; the progressively stronger interference fringes arising in the CCD detector, which degrade the accuracy of the flat-fielding and of the continuum definition; and the steadily increasing photon noise at λ > 7100 Å. In order to preserve a crudely uniform fractional completeness of detection, we will limit our subsequent analyses to the region 3900 Å < λ < 8100 Å. Nevertheless, the list in Table 2 undoubtedly is preferentially incomplete in the regions λ < 5100 Å and λ > 6865 Å. Even when these observational selection effects introduced by the various impediments are taken into account, it is nevertheless clear that the intrinsic spectral density of DIBs detectable toward HD 183143 decreases fairly sharply at λ < 4900 Å and at λ > 7800 Å.
Our survey is also biased against detection of broad DIBs and will be systematically incomplete in this way as well. At any fixed equivalent width, a relatively broad band must also show relatively shallow absorption, on average, because instrumental broadening is effectively negligible for all of the bands in Table 2 . Both of these effects increase the difficulty of correctly interpolating the continuum across the DIB profile, so that the resulting systematic errors in determining the wavelength, width, and equivalent width of a band increase nearly linearly with increasing FWHM (Table 1) . Therefore, at a given equivalent width, the fractional error in the equivalent width will also increase correspondingly, reducing the likelihood that progressively broader bands will be detected. In practice, this effect will be very large for the broadest bands. For example, the minimum 1σ detection limit for the λ4428 DIB, with FWHM = 22.5 Å, is 43 mÅ, larger by almost two orders of magnitude than the smallest uncertainties listed in Table 2 for narrow bands.
This conclusion is illustrated concretely by comparisons of our results with those of some of the previous studies of HD 183143. A perusal of Table 2 shows that 33% of the bands listed there were not detected in any of the four previous, reference surveys (Section 5.1). Conversely, each of the four reference surveys lists definite detections of DIBs not found in our spectra. In comparisons of both kinds, the additional limitations imposed by observations of different stars must be taken into account (Section 3.1). The results of Jenniskens & Desert (1994) and of Tuairisg et al. (2000) are most useful for the second kind of comparison, because those authors also report the widths of the observed bands. A majority of the relatively small number of DIBs definitely observed by those authors but not detected by us are indeed broad, with FWHM > 6 Å. In contrast, only 9 of the 414 DIBs at λ < 8100 Å in Table 2 show such widths. That is, among the small fraction of DIBs that apparently have escaped our detection, most are certainly broad.
A particularly clear comparison of the results at λ < 8100 Å in Table 2 is possible with those of Herbig & Leka (1991) and Herbig (1995) . Like ours, the latter results are based on data for HD 183143 alone, and estimates of the widths of the observed bands are similarly included. The agreement between the two sets of detected DIBs is generally quite good, after differences in the respective detection limits and in treating some blended DIBs are taken into account. Two principal differences emerge from the comparisons. (1) Because the detection limits for weak bands were less sensitive in the two earlier studies by a factor of roughly 4, we have detected more than three times as many bands at λ < 8100 Å. (2) All 14 bands reported in the earlier work that do not appear in Table 2 show FWHM > 8 Å. Some examples of these broad bands include the DIBs at 4060, 4180, 6177, 6940, 7429, and 7927 Å, all of which show FWHM > 13 Å. The incompleteness of Table 2 at FWHM > 6 Å is evident.
THE STELLAR LINES: SOME DETAILS
Deblending Procedures
In order to allow determinations of the parameters of the DIBs, either of two deblending techniques was applied to bands that are blended with stellar lines. For fairly symmetric DIBs that are either much narrower or much broader than a blended stellar line (or lines), a direct deblending into two or more Gaussian components was carried out. This method has the advantage that the spectrum of HD 183143 alone is used during the deblending. However, the results of this process may be insufficiently unique when both the central wavelengths and the widths of the two blended features are very similar. In addition, direct deblending into Gaussian components is usually inapplicable to the case of a noticeably asymmetric DIB. In these two circumstances, the stellar line was approximately removed by dividing the spectrum of HD 183143 by that of β Ori. For identical equivalent widths, a stellar profile is narrower and deeper by about 15% in the spectrum of β Ori, but the resulting errors introduced in determining the parameters of the DIBs are sometimes smaller than those encountered in direct deblending instead.
Possible Additional DIBs
The primary basis for recognizing and excluding stellar lines is their corresponding presence in the spectrum of β Ori, an unreddened comparison star whose spectrum usually is a sufficiently good match to the stellar lines of HD 183143 for this purpose. In addition, the shapes and/or the widths of some DIBs can be used to recognize them as such. If it shows an equivalent width in excess of about 8 mA and is not appreciably blended with a stellar line, a DIB can often be recognized by an asymmetric profile alone. A comparison with β Ori, if needed, can remove the possibility that it is a blend of two or more stellar lines. DIBs which are much broader or much narrower than the stellar lines can normally be reliably distinguished solely on that basis as well. Unsaturated stellar lines of HD 183143 show FWHM ≈ 63 km s −1 , while approximately half of the DIBs in Table 2 display FWHM 43 km s −1 (in velocity units), in particular.
Recognizing and measuring a very weak DIB is normally more difficult, however, especially if it is blended with one or more stellar lines. The extreme example is provided by a DIB that (1) is blended with a stronger stellar line with little wavelength offset, and that (2) also displays a nearly symmetric, Gaussian band profile along with a bandwidth that happens to be near that of the stellar lines. In this limit of a "perfect" blend, the comparison spectrum of β Ori provides the sole test available. If such a DIB falls close to the detection limit, either measurement errors or a fractionally small, intrinsic difference between the strengths of the stellar line in the two stars can prevent proper assignment and measurement of the feature, as a DIB or as a stellar line. This conclusion contrasts very sharply with the case of HD 204827, in which the highly variable radial velocities of the stellar lines provided an additional, conclusive discriminant that is effectively independent of band strength. In short, the detection limit for weak bands is less objectively defined for HD 183143. Therefore, Table 3 presents a list of 71 DIBs that are likely to be present in the spectrum of HD 183143, but with less certainty than those listed in Table 2 . Except in the case of Column 13, the formats of the two tables are identical. The assignment of a DIB to Table 3 rather than Table 2 requires a partially subjective decision. In addition, the list in Table 3 could be extended to include still further, possible bands, but it has been intentionally limited to what appear to be the more likely cases. No further use will be made in this paper of the bands listed in Table 3 . Although broad (with FWHM > 4.4 Å) and, as a result, apparently strong, three of these possible DIBs remain uncertain primarily because they are also shallow. One of these three also lies at λ > 8100 Å, a region not considered here in any detail.
Twenty one of the 71 DIBs included in Table 3 have also been reported in at least one of the four earlier surveys and are therefore highly likely to be real; 11 of these 21 were reported in at least two of the previous surveys. Nevertheless, in order to preserve consistency of method insofar as possible, these 21 DIBs have been excluded from Table 2 . Their inclusion would have increased the size of that sample by only about 5%.
Lines of N i and N ii
Despite the decisively important, general agreement between the stellar lines of HD 183143 and β Ori, there are numerous, usually small differences between them. The most important difference is that all stellar lines of N i and N ii present in the spectrum of β Ori are appreciably stronger in the spectrum of HD 183143, by factors in equivalent width that range from about 1.2-1.9. Some examples are shown in Figure 4 . Because the sense of the disparity is the same for both stages of ionization that are accessible and for the full range of excitation potentials represented for each, the effect probably reveals a higher nitrogen abundance in HD 183143.
If unrecognized, such differences could introduce important errors into the present analyses. For example, a line of N i or N ii that is marginally below the detection threshold in β Ori may be detectable in HD 183143. This feature could consequently be misclassified as a DIB, if the assumed abundance difference were unnoticed. The corresponding conclusion also applies, in principle, to strong lines such as those in Figure 4 . As a result, we tabulated the nitrogen lines expected to be present in either spectrum, based on laboratory data and on the lines observed to be present in the two spectra. Fortunately, the resulting number of near coincidences between these stellar nitrogen lines and the observed DIBs proved to be small. The DIBs known to be affected by blends with stellar N i or N ii lines are emphasized in Tables 2 and 3 by the special flags "s1" and "s2", respectively. For these lines identified with nitrogen, the difference between the applicable laboratory wavelength and the wavelength measured in the spectrum of β Ori (Column 11, Tables 2 and 3) was required to be less than ± 0.1 Å. When the deblending of a stellar nitrogen line was accomplished through division by the spectrum of β Ori, the reduced equivalent width of the stellar line in that spectrum will introduce additional errors into the derived parameters of the DIB. Most of the upper limits listed in Column 7 of Table 2 arise in this way.
Some lines of other elements also show differences in equivalent width between HD 183143 and β Ori, although no other case seems to be as systematic and as marked as that of nitrogen. Some, but not all, lines of O i appear weaker in HD 183143 than in β Ori (Figure 4 ). This effect cannot cause stellar O i lines in HD 183143 to be misidentified as DIBs owing to an absent counterpart in β Ori, so this effect appears unimportant for our specific purposes. Some of the stellar Si ii lines are also relatively weak in the spectrum of HD 183143.
Radial-velocity Variability
Our observations of HD 183143 were confined to three nights within a period of two weeks in 1999. Unblended, weak lines of He i, Si ii, S ii, and Fe ii yield a heliocentric radial velocity of +10.5 ± 1.5 km s −1 that is constant for all of these lines on all three nights. Five lines of N i show unexplained blueshifts of up to 8 km s −1 relative to these lines. More generally, over a much longer interval, Chentsov (2004) found significant variations in the apparent radial velocity of HD 183143. On the basis of eight echelle spectra acquired during nine years beginning in 1993, he discovered complex, apparently aperiodic variability of the radial velocities derived from most stellar lines. The variability differs among the various atoms and ions observed. The radial velocities derived from weak lines ranged from 9 to 20 km s −1 during this interval, and the value observed on 1999 June 5, +10 km s −1 , agrees with our nearly contemporaneous results reported here. Chentsov attributed the observed variability to non-stationary behavior in the atmosphere of this very luminous star and in the wind emanating from it; no evidence that the star is a binary was reported. Chentsov further classified HD 183143 as a rare, Galactic hypergiant, sometimes also referred to as a candidate Luminous Blue Variable (Humphreys & Davidson 1994; Stahl et al. 2003) . On that basis, the star lies at a distance of about 2 kpc, at Galactic coordinates (l,b) = (53.
• 3, +0.
• 6). It does not appear to be a member of a cluster or group.
DISCUSSION
New Bands
In the analysis in Paper II of the DIBs in the spectrum of HD 204827, "new" bands were defined as those that had not been reported in any of the four previous DIB surveys (toward stars other than HD 204827) cited in Table 2 . In some cases, those DIBs may actually have been reported previously, elsewhere in the literature. Owing to the large number of previous investigations of the DIBs seen toward HD 183143 (Section 1), these four particular surveys, by themselves, form a much less complete reference sample for the analysis here. Nevertheless, in the interests of continuity and simplicity, the same meaning will be understood here for "new" DIBs. This definition also excludes a comparison specifically with the DIBs tabulated for HD 204827 in Paper II.
In the region 3900 Å < λ < 8100 Å, the total number of DIBs detected in the spectrum of HD 183143 is 414, of which 135, or 33%, are new by this limited definition (Table 2 ). (The possible bands listed in Table 3 will not be considered in any of our analyses.) Both the number of DIBs detected and the corresponding fraction of new bands are slightly higher than for HD 204827. In the region 3900 Å < λ < 5620 Å, 30 of the 50 DIBs detected toward HD 183143, or 60%, did not appear in the four reference surveys, in a spectral region where the average spacing between adjacent pairs of these 50 features is 34.4 Å ( Table 4 ). The corresponding values for the region 6190 Å < λ < 6450 Å reveal a much lower discovery fraction amounting to 8 of 50, or 16%, in a region with a much smaller average spacing of 5.2 Å between adjacent DIBs. Thus, our discovery fraction is higher where the spectral density of DIBs is lower. Similar statistical results are collected in Table 4 for the full spectral range included in this study. The table is organized not by uniform wavelength intervals, but rather by successive groups of 50 DIBs each, in order of increasing wavelength. A quantitative test shows that the confusion potentially introduced by overlapping DIBs appears to play a negligible role, however. For this purpose, the various wavenumber splittings between the 413 pairs of immediately adjacent DIBS at λ < 8100 Å in Table 2 are analyzed. Differences in wavenumber, rather than in wavelength, are used for this purpose, because the former are proportional to the corresponding energy differences, which are directly related to the presumed molecular structure. As a function of wavenumber splitting, the histogram of Figure 5 plots the logarithmic numbers of splittings found in ten bins. All of these bins are 10 cm −1 wide, their centers are separated by 10 cm −1 , and the first of these bins is centered at 5 cm −1 . At λ = 5000 Å, an interval Δσ = 10 cm −1 corresponds to Δλ = 2.5 Å. A cutoff in the histogram at large splittings has been introduced owing to the nearly vanishing populations of those bins; only 21 splittings are thereby excluded from the total of 413. The approximately linear relation seen in Figure 5 reveals that the number of splittings declines nearly exponentially with increasing splitting. This result is expected if the wavenumber differences are randomly distributed and if there is negligible overlap between adjacent members of this sample (Welty et al. 1994 , see their Figure 7 ). The central result for the present purpose is that no relative falloff in numbers is seen in the bins containing the smallest splittings. This histogram further suggests that the wavenumber splittings are distributed randomly, so that no preferred splitting established by molecular structure is evident in this particular test of the sample.
Observed Distributions of Wavelengths, Widths, and Equivalent Widths
The histogram of Figure 6 shows the distribution by wavelength of all 414 DIBs at λ < 8100 Å in Table 2 . The first populated bin spans the range from 4300 to 4500 Å and contains only three bands. The bins containing the highest number of DIBs are centered at 6000 Å λ 6800 Å. This high spectral density of DIBs may extend to still longer wavelengths, since strong telluric absorption almost certainly obscures a significant fraction of the weaker DIBs actually present at λ > 6865 Å. The previous, corresponding results for HD 204827 are also shown (Table 2) ; 21 additional, large splittings, Δσ > 100 cm −1 , are not shown. The vertical scale gives the logarithms of the numbers of pairs in each of ten bins. All bins are 10 cm −1 wide, their centers are also separated by 10 cm −1 , and the first bin is centered at 5 cm −1 . At λ = 5000 Å, an interval Δσ = 10 cm −1 corresponds to Δλ = 2.5 Å.
in Figure 6 for comparison. The spectral density of those DIBs reaches an intrinsic maximum near 6100 Å. The population of DIB wavelengths along the light path to HD 183143 clearly is systematically redder than that toward HD 204827. Figure 7 shows the distribution by observed bandwidth of the 413 DIBs in Table 2 at λ < 8100 Å for which definite values were measured. The bin at FWHM = 1.75 Å contains the 66 bands with FWHM > 1.70 Å, and the median width for the full sample is 0.91 Å. The first populated bin is centered at 0.45 Å, extends from 0.4 to 0.5 Å, and contains the 15 narrowest DIBs in the sample. The most highly populated bins are centered at widths of 0.65 and 0.75 Å. The falloff in numbers at FWHM < 0.65 Å must result from at least three effects: (1) instrumental broadening; (2) an unknown lower limit to the intrinsic widths of most DIBs, within a single interstellar cloud; and (3) to an unknown extent, the velocity separation of 14.9 km s −1 (or 0.30 Å at 6000 A) between the two groups of interstellar clouds seen in Figure 2 . Also shown in Figure 7 are the corresponding data for HD 204827. The median FWHM for that full sample of DIBs is 0.62 Å. The most highly populated bin toward HD 204827 is centered at 0.55 Å, and, relative to HD 183143, the smaller proportion of large bandwidths is especially evident in the bins centered at FWHM 0.65 Å. While this difference is probably caused in part by the smaller velocity dispersion of the interstellar clouds along that light path, all three effects noted above become progressively less important at these larger bandwidths. Thus, the population of DIB widths toward HD 183143 clearly is selectively broader than that toward HD 204827. The same conclusion follows when the bandwidths plotted as the abscissae in Figure 7 are the normalized values, FWHM/λ. Figure 8 shows the distribution by equivalent width of the 401 DIBs in Table 2 at λ < 8100 Å for which definite values were measured. The first bin extends from 0 to 2 mÅ and contains only seven bands, of which the two nominally weakest are DIBs at 5838.09 and 6831.21 Å, which show W λ = 1.9 ± 0.5 mÅ and W λ = 1.8 ± 0.7 mÅ, respectively. The sharp falloff in the distribution seen in the two bins centered at W λ 3 mÅ reflects the approximate detection limit for the narrower bands in our study. For the broader DIBs, this detection limit must occur at proportionally larger equivalent widths (Table 1) . The most important overall result is the progressively decreasing number of DIBs at W λ 5 mÅ. When very weak DIBs can be efficiently detected, their numbers dominate the corresponding distribution. The corresponding data for HD 204827 are also shown in Figure 8 . The most outstanding difference between the two distributions is the relatively large number of very weak bands that are seen toward HD 204827. This result presumably reflects primarily the difference between the respective distributions of bandwidths already noted. The selectively broader DIB population toward HD 183143 biases the corresponding detection limit to higher values, at comparable S/Ns.
Along with the relative strengths of the C 2 DIBs, the contrast between the distributions of the DIB wavelengths and band- widths in the spectra of HD 183143 and HD 204827 is notable. All three effects clearly point to a difference between the respective relative populations of the molecular carriers or to markedly different physical conditions in the two sets of clouds, or both. A more detailed comparison of the sets of DIBs seen toward these two stars will be given in a subsequent paper in this series.
The Narrowest DIBs
The respectively strongest interstellar lines of Ca i, CN, CH, and CH + in the spectrum of HD 183143 are also displayed in Figure 2 . Except for CN, these lines clearly reveal two components at nearly the same velocities as the much stronger K i lines. The relative strengths of the two components of the molecular lines are opposite to those of the atomic lines. Although their shapes become obviously asymmetric, neither component of the relatively strong K i, CH, or CH + lines is resolved into further, clearly separated components at the much higher resolving power of R = 200,000 near K i, or at R = 120,000 near CH and CH + (McCall et al. 2002) . We temporarily assume that the molecules thought to cause the DIBs are distributed nearly equally between the two cloud groups, as in the cases of K i and CH + , and that the intrinsic bandwidth of a typical DIB is not narrower than that of either K i line component. In that case, model profiles show that the combination of the velocity difference between the two K i line components (14.9 km s −1 ), the intrinsic width of either K i component (FWHM ≈ 7 km s −1 , after correction for instrumental broadening), and the instrumental broadening (8 km s −1 ) sets a lower limit of about 25 km s −1 on the observed DIB bandwidths (Section 3.2). Any DIB observed to be definitely narrower than the observed width of the K i lines may suggest that the molecules which cause the DIB are strongly concentrated into only one of the two cloud groups.
One representative group of the narrowest DIBs consists of the 15 bands that populate the bin centered at FWHM = 0.45 Å in Figure 7 . The velocity widths of these bands are collected in Table 5 , along with other pertinent data. All of these DIBs are also very weak, with W λ 4.6 mÅ; as a result, a typical fractional error in measuring these widths is perhaps 20%. Therefore, even the narrowest of the tabulated widths, 19.3 km s −1 , probably does not conclusively indicate a marked difference in the distribution of the pertinent molecules between the two cloud groups, as compared to K i, CH, and CH + . A somewhat deeper, stronger, but still narrow DIB generally shows a more accurately defined profile whose fractional width can be measured with higher precision. An illustrative example is the DIB at 7385.98 Å, which shows W λ = 15.2 mÅ and FWHM = 0.64 Å, or 26.0 km s −1 (Figure 9) ; other, similar −1 , the theoretical, instrumentally broadened profile is clearly wider than the observed one. At narrower intrinsic widths, the theoretical profile is markedly flat-bottomed or partially resolved into two components, and these shapes disagree with the observed profile. On the other hand, after instrumental broadening, a theoretical profile which consists of a single, nearly Gaussian component with an intrinsic FWHM = 24.7 km s −1 can readily duplicate these observed λ7386 profile. The simplest hypothesis is that, like CN, the associated DIB molecule is substantially concentrated into only one observed cloud group or the other. If true, this result could apply more extensively, to other DIBs in Table 2 . This tentative conclusion is further supported by the properties of the λ7386 DIB observed in the spectrum of HD 204827, where the band is somewhat weaker and narrower but shows a generally similar profile (Paper II). In this case, the width of the DIB exceeds that of the corresponding interstellar K i line by about 40%, in marked contrast to the instance of HD 183143, where the two widths are effectively identical. At least for these two stars, the narrow width of this DIB becomes much less conspicuous when it is not confused by an array of absorbing clouds that spreads over a velocity range at least comparable to the DIB's intrinsic width. Observations at much higher resolution of the λ7386 band and similar DIBs in the spectra of both stars might help to illuminate this effect directly.
To test a possible alternative explanation, we also carried out a comparison of the wavelengths in Table 5 
A Further Test for Molecular Structure
The structures of the molecules that are presumed to give rise to the DIBs may introduce some recognizable signatures into the pattern of the wavelengths in our relatively large sample of DIBs. The histogram of Figure 5 provided no such evidence, but it was based on the wavenumber splittings among the nearestneighbor DIBs alone. The much larger sample of wavenumber splittings available from all possible pairs of DIBs listed in Table 2 permits a further test (Herbig 1995) . Among the 414 bands at λ < 8100 Å, the total number of distinct pairs of DIBs available is 85,491. A conveniently smaller sample can be isolated by considering only those DIB pairs whose wavenumber splittings do not exceed some upper limit. As an example, an upper limit of 400 cm −1 was chosen, which yields 11,334 DIB pairs. The corresponding wavenumber splittings are distributed as shown in Figure 10 , where the splittings have been grouped into 40 bins. All of these bins are 10 cm −1 wide, their centers are separated by 10 cm −1 , and the first of these bins is centered at 5 cm −1 . The observed distribution declines smoothly from an average of about 325 pairs per bin at the smaller splittings to about 220 pairs per bin at the larger splittings, with no statistically significant excesses or deficiencies in any of the individual bins. The uncertainty expected in the number of pairs in a bin is comparable to the square root of that number. (The intrinsic scatter in this distribution presumably is established by the absorbing molecules and probably does not assume a Gaussian form.) As in Figure 5 , the pertinent molecular energy-level differences appear to be effectively distributed randomly in our sample, without any reliably identified, preferred values.
SUMMARY
The diffuse interstellar bands detectable in high-quality echelle spectra of HD 183143 obtained on three different nights are investigated here. The principal conclusions derived from these data are the following.
1. A total of 414 DIBs are detected toward HD 183143 in the range 3900 Å < λ < 8100 Å. The primary DIB population consists of bands that are fairly narrow (FWHM near 0.7 Å), very shallow (< 1% fractional absorption), and therefore quite weak (W λ near a few mÅ). The central wavelengths, the widths, and the equivalent widths of nearly all of these bands are presented in Table 2 , along with the minimum errors for the latter values. 2. Among these 414 DIBs, 135 (or 33%) were not reported in four previous, modern surveys of the DIBs in the spectra of various stars, including HD 183143. By themselves, these surveys constitute only a partial, although convenient, indicator of the extensive, previous studies of the DIBs in the spectrum of HD 183143. The principal observational selection effects in our results are described in Section 3.4. 3. For most of the DIBs, the systematic zero-point uncertainty in all of the absolute wavelengths exceeds substantially the random errors of measurement, which amount to ± 0.04 Å for the narrowest bands. This systematic uncertainty arises from the unknown identities and laboratory spectra of the presumed absorbing molecules, and from the presence of multiple clouds along the light path. Two groups of clouds evident at the interstellar K i lines are separated by 14.9 km s −1 , or 0.38 Å at the λ7699 line. 4. The DIBs have been distinguished from stellar lines in the spectrum of HD 183143 primarily by a comparison with the spectrum of the unreddened star β Ori. With some exceptions, such as all lines of nitrogen, the two sets of stellar lines are fairly well matched. Even the line widths differ in the two spectra by only 15%. The widths and/ or the sometimes-asymmetric profiles of the DIBs often differentiate them from stellar features in HD 183143 as well. 5. Over 200 Å ranges, the average spacing between adjacent DIBs decreases to a minimum of 2.8 Å near 6800 Å. However, the distribution of the wavenumber gaps between adjacent bands appears to be both effectively random and substantially unaffected by mutual overlapping at R = 38,000. In particular, among adjacent DIBs, no preferred wavenumber interval is evident that might be identified with the molecular structure of a specific DIB absorber. Similarly, no preferred wavenumber splitting is evident from a single, limited investigation of the wavenumber splittings among all possible pairs of DIBs in the catalog. 6. An additional list is presented in Table 3 of 71 DIBs which may possibly be present in our spectra of HD 183143. Most are very weak bands. At least 21 of these 71 were also reported in previous investigations and are highly likely to be real. 7. At generally comparable detection limits in both spectra, the population of DIBs observed toward HD 183143 is systematically redder, broader, and stronger than that seen toward HD 204827. In addition, interstellar lines of C 2 molecules have not yet been detected toward HD 183143, and the ratio N(C 2 )/E(B − V) observed toward HD 204827 exceeds that toward HD 183143 by a factor of at least 78 (Paper I). Therefore, either the relative abundances of the molecules presumed to give rise to the DIBs, or the physical conditions in the absorbing clouds, or both, must be significantly different in the two cases.
It is a pleasure to thank John Barentine, Jack Dembicky, William Ketzebach, Russet McMillan, and Gabrelle Saurage for consistent and diligent help. This research was funded partly by the University of Colorado and NASA. B.J.M. gratefully acknowledges support from the David and Lucille Packard Figure 11 . Final, combined spectrum of HD 183143 in the range 3900 Å < λ < 8100 Å, along with the spectrum of β Ori. See the description in the Appendix. The upper and lower panels on each page display the same data at different vertical scales; both scales are appreciably expanded in order to emphasize the generally weak DIBs. The DIBs present in the spectrum of HD 183143 are marked by vertical lines and are numbered in order of increasing wavelength. The atomic and diatomic interstellar lines listed in Table 6 are identified by asterisks placed above the spectrum of β Ori (in order to avoid crowding), although the asterisks refer to the spectrum of HD 183143. Only three illustrative pages among the total of 42 are printed here; the entire figure is publicly available at http://dibdata.org. (A complete figure set (42 images) is available in the online journal.) 
APPENDIX
A general overview of the final, combined spectrum of HD 183143 and of the spectrum of β Ori is provided in Figure 11 , where the DIBs present in the spectrum of HD 183143 are marked by vertical lines. The lines are numbered in order of wavelength, at intervals of five bands, for easy comparison with the entries in Table 2 . The wavelength scale in Figure 11 is insufficiently expanded to allow detailed scrutiny of most of the DIBs included, but their more important characteristics are listed in Table 2 . The imperfect removal of telluric lines in Figure 11 is often obvious, especially in the region at λ > 6865 Å. Almost all of the apparent emission lines in both spectra in that region result from erroneous telluric corrections and are spurious. A few exceptions in the spectrum of HD 183143 are Hα, two lines of Mg ii at 7877.05 and 7896.37 Å, and an unidentified line near 7849.3 Å, all of which show P Cygni profiles or analogous absorption. Paper I presented preliminary plots at a more expanded scale of our spectra of both HD 183143 and β Ori. The plots display 15 selected wavelength regions, each 50 Å wide, located at 4350 Å < λ < 6750 Å.
A number of atomic and (diatomic) molecular interstellar lines are also present in the spectrum of HD 183143 (Gredel et al. 1993; Galazutdinov et al. 2000a; McCall et al. 2002) . These lines definitely detected in our spectra are reported in Table 6 along with their strengths. The upper limits cited for the D lines of Na i reflect blends with relatively weak stellar lines. These stellar lines cannot be removed straightforwardly, owing to the obscuring interstellar Na i lines also present toward β Ori. The upper limits given for HD 183143 are the total equivalent widths for the Na i blends. The lines listed in Table 6 are identified in Figure 11 by asterisks placed above the spectrum of β Ori, although the asterisks refer to the spectrum of HD 183143. The first seven lines listed in Table 6 lie outside the wavelength limits adopted for Table 2 and Figure 11 . However, these narrow lines can be measured reliably in our final spectrum and are therefore included in Table 6 as well.
